ABSTRACT Psychosocial factors such as depression, hostility, social isolation are associated with increased risk of coronary heart disease. We aimed to determine the association of psychiatric symptoms and psychosocial factors with myocardial infarction (MI). We performed a secondary analysis of data from a population-based survey of Iranians aged 18-65 years using standardized psychosocial instruments. Of the 2158 participants, 51 had suffered an MI. In univariate analysis: number of stressful life events, stressfulness, somatization, depression, anxiety, phobic anxiety and psychoticism were significantly associated with MI (P < 0.05). In multivariate logistic regression, interpersonal sensitivity (P = 0.047), phobic anxiety (P = 0.016), number of stressful life events (P = 0.054), stressfulness (P = 0.057) and age (P = 0.001) remained at significantly associated with MI.
‫سكاين‬ ‫مسح‬ ‫النفسية،‬ ‫وباألعراض‬ ‫بالكرب‬ ‫َّصفة‬ ‫املت‬ ‫احلياتية‬ ‫األحداث‬ ‫وبني‬ ‫القلب‬ ‫عضلة‬ ‫احتشاء‬ ‫بني‬ ‫التـرابط‬
An association has been reported between cynical hostility and cardiovascular mortality after adjusting for demographic, lifestyle, and physiological variables. [3] . Clinical depression has also been shown to be significantly associated with CHD [2] . In a meta-analysis of 11 cohort studies, clinical depression was a stronger predictor of coronary disease (risk ratio = 2.7) than depression mood (risk ratio = 1.5) [2] .
In addition, acute stress related to natural disasters has been reported to be a risk factor for acute coronary events [2] . Work-related stress and anger have also been recognized as a vascular risk [2] .
In the INTERHEART study, where psychosocial factors were evaluated with 4 simple question about work, home, financial stress and major life events in the past year, psychosocial stressors significantly increased the risk of acute myocardial infarction (MI) [4] . Hostility and time urgency/impatience have been found to be significantly associated with long-term risk of hypertension [5] .
To shed light on the relation between recent (in the past 6 months) and earlier (in the 6 months prior to that) stressful life events and psychological distress with MI, we performed a secondary analysis of data collected during a population-based survey of 2158 people using standardized psychosocial instruments such as SCL-90 and the Paykel stressful life event questionnaire [6] [7] [8] .
Methods

Study design
A population-based cross-sectional study was designed [7] . Sampling method was two-stage random sampling. In the first stage 5 districts out of 8 districts located in the area of the research centre were selected by simple random sampling. In the second stage, 2158 people aged 18-65 years living in the 5 centres were recruited to the study by systematic random sampling. The outcome measure was history MI in the past 6 months.
Informed, verbal consent was obtained from the participants at entry to the survey.
Questionnaires
We have provided the information with regard to psychometric properties of the translated instruments in the original Farsi paper [7] .
Participants were interviewed about recent life events to assess the stressful life events in the past 6 months and in the 6 months prior to that, and the degree of stress they induced.
SCL-90-R was used to evaluate psychiatric symptoms. The 90 items of the SCL-90-R are on a 5-point Likert scale; participants were asked to respond within a 4 weeks time period. The Global Severity Index (GSI) cut-off point equal to 0.7 was used for detection of psychiatric illness using the SCL-90-R questionnaire [9] .
A validated questionnaire was used to record demographic variables and past medical history of the study participants. The demographic questionnaire was validated by the researchers. Content validity was confirmed by professional, internal consistency of the items was confirmed by Cronbach alpha of 0.82. The reliability of the questionnaire was examined bya test-retest process and a correlation coefficient of 0.80 was obtained
Statistical analysis
Statistical analysis was carried out using SPSS, version 13.
The Pearson chi-squared test, independent sample t-test, and ANOVA were used for univariate analysis to determine the relationship between stressful life events, psychotic symptoms and demographic variables with myocardial infarction.
Logistic regression analysis was carried out to evaluate multivariate associations between MI and stressful life events and psychiatric symptoms, adjusting for demographic and other coronary artery disease (CAD) risk factors.
Results
Baseline characteristics of the participants are shown in Table 1 . Of the 2158 participants, 51 had suffered an MI (2.4%). Those who had suffered an MI were significantly older than those who had not [48.15 (SD 12.53 ) years versus 32.81 (SD 12.22) years respectively] (P < 0.001). Those suffering an MI were also significantly less educated (P < 0.001) but sex, marital status and occupation were not significantly associated with MI. Table 1 also shows the stress factors of MI cases compared with non-MI participants. The number of stressful life events, the degree of stressfulness and the global severity index were all significantly higher in MI cases. Table 2 shows the psychiatric symptoms measured by the SCL-90-R inventory in participants suffering MI versus those who had no suffered an MI. Those who suffered an MI scored significantly higher than non-MI participants for obsessive-compulsive symptoms, depression, anxiety, phobic anxiety and psychoticism. Somatization, interpersonal sensitivity, hostility, paranoid ideation and other psychiatric symptoms were not associated with MI.
The relationship of psychiatric illness using the GSI cut-off point of 0.7 for SCL-90-R with MI is shown in Table 3 . The likelihood of psychiatric illness in those with MI versus those without was significantly higher for all primary symptom dimensions except hostility. Table 4 presents the relationship between MI and experiencing stressful life events. Four events in the past 6 months and 3 other events in the 6 months prior to that were significantly associated with MI. All of the other items that were in the Paykel questionnaire were not found to be significantly associated.
In a logistic regression analysis to determine the factors significantly associated with MI while controlling for confounding of the variables, the following variables remained significantly associated with MI: interpersonal sensitivity (P = 0.047), phobic anxiety (P = 0.016), stressful life events count (P = 0.054), degree of stressfulness (P = 0.057) and age (P = 0.001) ( Table 5) .
Discussion
In our study, the number of stressful life events in the past 6 months and in the 6 months prior to that, degrees of stressfulness, interpersonal sensitivity and phobic anxiety were statistically significant associated with myocardial infarction in the past 6 months.
Previous research has shown the increased risk of vascular effects, CHD and acute MI with mental stress and psychiatric stressors [1, 2, 4] . In the INTERHEART study, psychosocial factors were evaluated using a series of simple questions and the status of stress and depression were self-reported. In our study, however, we evaluated the stress status and psychiatric symptoms using standardized, detailed stressful life events and the SCL-90-R inventory. In these 2 questionnaires, definitions and measurements of psychosocial factors are more precise and validated. These instruments are known to be more useful for population based studies [7] . A recent study demonstrated the particular usefulness and application of the SCL-90-R inventory in CAD, both acute events and chronic CAD [10] .
The role of clinical depression in the development of CAD has been reported recently [2, 11] ; in our investigation we found a statistically significant association between depression and MI in the univariate analysis, with a likelihood ratio of relation between MI and depression of 69.70 (P = 0.001). Temporal relationship between CAD and clinical depression has been reported previously where clinical depression appeared to be an independent risk factor for developing CAD rather than a co-morbid condition [11] .
In our study the number of stressful life events in the past 6 months and in the 6 months before that was significantly associated with MI (P = 0.005). This finding does not concur with that of Moller et al. reported in 2005 [12] , who found that sudden, shortterm work-related stressful events in a Swedish population were associated with myocardial infarction. However, they found no evidence that an accumulation of stressful life events over a period of 12 months increased the risk of myocardial infarction. In our investigation, we evaluated a different number of stressful life events before and after 6 months using a standardized instrument with a wide range of life events so we can demonstrate the broader aspects of the problem. In addition, the degree of stressfulness of life events in the past 6 months and in the 6 months before that were statistically significantly different between MI cases and non cases (71.74 versus 57.29 respectively, P = 0.004). Earlier studies have concluded that work-related life events, particularly those with any work load, were significantly associated with the risk of MI [12, 13] . We found that change in financial state, spouse leaving home, son or daughter leaving home and detention/arrest in the past 6 months, and retirement, emigration and bombardment (of the city) in the 6 months before that were significantly associated with MI.
When we used the GSI cut-off point equal to 0.70 for detection of psychiatric illness in the SCL-90-R questionnaire, we found phobic anxiety and interpersonal sensitivity were significantly associated with MI.
This was a cross-sectional study and can only assess associations and has limitations in terms of temporality and determining cause-effect relationship. These limitations might be overcome in a prospective concurrent cohort study, considering conventional and novel risk factors of CAD [14] [15] [16] [17] [18] [19] . In spite of the limitations, the advantages of present research are: i) it was population based with random selection which allows the results to be generalized to the reference population; ii) standardized and well-known instruments were used for detection of the events and symptoms.
In conclusion, our study showed that psychosocial factors including number of stressful life events, degree of stressfulness, interpersonal sensitivity and phobic anxiety were significantly associated with MI.
Psychotic symptoms at the community level have been recognized with different patterns and severity. Socioeconomic status and social stressors are related to the prevalence and severity of psychotic symptoms. The prevalence and severity of psychotic symptoms in our study population, which was a dense urban community with low socioeconomic status, was very high. There is a need therefore to address this high level of psychiatric symptoms and consequent clinical psychiatric and psychosomatic disorders in order to reduce the risk of associated MI. 
